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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell system in 
which multiple fuel cell stacks are arranged and which is 
made compact size and suitable for mounting on the 
automobiles. 

SOLUTION: The fuel cell system comprises a first and a 
second fuel cell stack 12, 14 that are arranged alternately 
and an outer manifold 1 6 that is incorporated in the first and 
the second fuel cell stack 12, 14. This outer manifold 16 is 
equipped with a common manifold portion 92 which is 
installed between the first and the second fuel cell stack 12, 
14 and supplies or discharges a fluid such as fuel gas and 
oxidant. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The unit fuel cell eel which consists of an anode lateral electrode and a 
cathode lateral electrode on both sides of the solid-state polyelectrolyte film Two or 
more fuel cell stacks which are fuel cell systems equipped with the fuel cell stack by 
which the laminating was horizontally carried out through the separator, and are 
mutually arranged in parallel along the direction of a laminating, The external manifold 
which corresponds to said anode lateral electrode and said cathode lateral electrode 
at least, and supplies and discharges fuel gas and oxidizer gas to said two or more fuel 
cell stacks, While a preparation and said external manifold are infixed between said 
fuel cell stacks which adjoin mutually The fuel cell system characterized by preparing 
the common manifold section which supplies or discharges said fuel gas and said 
oxidizer gas at least in this fuel cell stack that adjoins mutually. 
[Claim 2] It is the fuel cell system characterized by having the support manifold 
section which said external manifold is arranged in a fuel cell system according to 
claim 1 at two or more of said fuel cell stack bottoms or bottoms, and supports these 
two or more fuel cell stacks. 

[Claim 3] Said external manifold is a fuel cell system which said common manifold 
section of said fuel cell stack is arranged in a fuel cell system according to claim 1, 
and is characterized by having the support manifold section arranged at the flank of 
another side opposite to a flank. 

[Claim 4] It is the fuel cell system characterized by said external manifold consisting 
of insulating members in a fuel cell system given in claim 1 thru/or any 1 term of 3. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system by which the unit 
fuel cell eel which consists of an anode lateral electrode and a cathode lateral 
electrode on both sides of the solid-state polyelectrolyte film is equipped with the fuel 
cell stack by which the laminating was horizontally carried out through the separator. 
[0002] 

[Description of the Prior Art] For example, the polymer electrolyte fuel cell is 
constituted by pinching with a separator the unit fuel cell eel constituted by the both 
sides of the electrolyte membrane which consists of macromolecule ion exchange 
membrane (cation exchange membrane) by **(ing) an anode lateral electrode and a 
cathode lateral electrode an opposite, respectively. This polymer electrolyte fuel cell 
is usually used as a fuel cell stack, when only a predetermined number carries out the 
laminating of a unit fuel cell eel and the separator. 

[0003] In this kind of fuel cell stack, on a catalyst electrode, the fuel gas supplied to 
the anode lateral electrode, for example, hydrogen content gas, is hydrogen-ionHzed, 
and it moves to a cathode lateral electrode side through the electrolyte membrane 
humidified moderately. The electron produced in the meantime is taken out by the 
external circuit, and is used as electrical energy of a direct current. Since oxidizer gas, 
for example, oxygen content gas, or air is supplied, in this cathode lateral electrode, 
said hydrogen ion, said electron, and oxygen gas react, and water is generated by the 
cathode lateral electrode. 

[0004] By the way, when using it, carrying the above-mentioned fuel cell stack in a car 
etc., in order to obtain desired power, many unit fuel cell eels are fairly needed. If the 
laminating of the unit fuel cell eel of a considerable number tends to be carried out 
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and it is going to constitute a single fuel cell stack in that case, the laminating lay 
length of said unit fuel cell eel will long-pictureHze fairly, and the fault of being unable 
to supply fuel gas equally to each unit fuel cell eel will arise. 
[0005] Then, two or more fuel cell stacks are prepared, and the fuel cell system 
constituted by connecting each fuel cell stacks through a manifold is adopted. For 
example, the high temperature form fuel cell module which constitutes a part or all of 
a manifold from at least two stacks which come to carry out the laminating of two or 
more eels which consist of a fuel electrode, a solid electrolyte, an air pole, and a 
ceramic separator to JP,5-41239,A is indicated. 

[0006] Moreover, while the manifold for two or more reactant gas circulation is 
arranged on the side face of two or more cell layered products, the fuel cell which 
connected between opposed faces with the 2nd cell layered product which adjoins the 
1st cell layered product and this through the connection member for passing reactant 
gas is indicated by JP,5-21083,A. 
[0007] 

[Problem(s) to be Solved by the Invention] however, with the technique, the direction 
of a laminating of a stack has been set up in the gravity direction since each above **. 
Therefore, when using it as an object for mount, in order to obtain desired power, the 
laminating of many unit fuel cell eels will be fairly carried out in the gravity direction, 
and the dimension of the height direction as the whole stack will long-picture-ize 
fairly. 

[0008] However, in case a fuel cell stack is carried in a car etc., actually, under floor 
receipt of a sheet lower part, trunk Shimo, etc. will not be able to become general, and 
cannot secure sufficient tooth space for the height direction of this fuel cell stack. 
The number of the unit fuel cell eels by which a laminating is carried out will be 
restricted by this, and the problem that desired power cannot be obtained certainly is 
pointed out. 

[0009] While this invention solves this kind of problem and miniaturizing the height 
direction of the whole system effectively especially, it aims at offering the fuel cell 
system suitable for the mount which can obtain desired power certainly. 
[0010] 

[Means for Solving the Problem] In the fuel cell system concerning claim 1 of this 
invention, it has two or more fuel cell stacks mutually arranged in parallel along the 
direction of a laminating of a unit fuel cell eel, and the external manifold which 
corresponds to an anode lateral electrode and a cathode lateral electrode at least at 
said two or more fuel cell stacks, and supplies and discharges fuel gas and oxidizer gas. 
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For this reason, like the internal manifold structure where the free passage hole which 
distributes reactant gas (fuel gas and oxidizer gas) to each unit fuel cell eel was 
prepared in the separator side, the sealing-surface product of the perimeter of a free 
passage hole does not become large, and the system-wide volume can be made small. 
[0011] Furthermore, the external manifold has prepared the common manifold section 
which is infixed between the fuel cell stacks which adjoin mutually, and supplies or 
discharges fuel gas and oxidizer gas at least to said fuel cell stack. Therefore, while 
the configuration of the whole external manifold is simplified, it is miniaturized 
effectively and miniaturization of the whole fuel cell system is attained. 
[0012] And the laminating of two or more two or more unit fuel cell eels which 
constitute a fuel cell stack is horizontally carried out through the separator. Thereby, 
stopping effectively the dimension of the height direction of the whole fuel cell system, 
it becomes possible to carry out the laminating of many unit fuel cell eels, and to 
obtain desired power, and the fuel cell system suitable for especially mount can be 
offered. 

[0013] Moreover, in the fuel cell system concerning claim 2 of this invention, it has the 
support manifold section which is arranged at two or more fuel cell stack bottoms or 
bottoms, and supports said fuel cell stack. Therefore, it becomes possible to support 
certainly each unit fuel cell eel and a separator through the support manifold section, 
and can prevent certainly that a gap etc. occurs in said separator by vibration etc. 
And it enables a fuel cell stack to support the inferior surface of tongue or the top 
face through the support manifold section, and to hold the whole fuel cell stack firmly 
while a side face is supported through the common manifold section. 
[0014] In the fuel cell system concerning claim 3 of this invention, the common 
manifold section is arranged for while and the support manifold section is arranged 
further again at the flank of another side opposite to a flank. For this reason, the 
dimension of the height direction as the whole fuel cell system serves as height of a 
fuel cell stack substantially, and the height of said fuel cell system is 
shortHength-ized as much as possible. 

[0015] Moreover, the external manifold is constituted from the insulating member by 
the fuel cell system concerning claim 4 of this invention. Thereby, while holding the 
insulation of each fuel cell stacks effectively, the fabrication operation of an external 
manifold is simplified and it will become economical. 
[0016] 

[Embodiment of the Invention] Drawing 1 is the outline perspective view of the fuel 
cell system 10 concerning the 1st operation gestalt of this invention, and drawing 2 is 
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the outline front view of said fuel cell system 10. 

[0017] The fuel cell system 10 is equipped with fuel gas and oxidizer gas, and the 
external manifold 1 6 for performing supply and discharge of a cooling medium if 
needed further at least to the 1st fuel cell stack 12 and the 2nd fuel cell stack 14 
which are mutually arranged in parallel along a horizontal direction (the direction of 
arrow-head A), and said 1st and 2nd fuel cell stacks 12 and 14. 

[0018] The 1st fuel cell stack 12 is equipped with the 1st and 2nd separators 34 and 
36 which pinch the unit fuel cell eel 32 and this unit fuel cell eel 32 as shown in 
drawing 3 and drawing 4 , and the laminating of two or more sets of these is carried 
out horizontally (the direction of arrow-head A). The direction of a long side (the 
direction of arrow-head C) directs horizontally, and the 1st fuel cell stack 12 is 
arranged while it has the shape of a rectangular parallelepiped as a whole and the 
direction of a shorter side (the direction of arrow-head B) directs in the gravity 
direction. 

[0019] While the unit fuel cell eel 32 has the solid-state polyelectrolyte film 38, and 
the cathode lateral electrode 40 and the anode lateral electrode 42 arranged on both 
sides of this electrolyte membrane 38, the 1st and 2nd gaseous diffusion layers 44 and 
46 which consist of porosity carbon paper which is a porous layer are arranged by said 
cathode lateral electrode 40 and said anode lateral electrode 42. 
[0020] On both sides of the unit fuel cell eel 32, the 1st and 2nd gaskets 48 and 50 are 
formed, and while said 1st gasket 48 has the big opening 52 for containing the cathode 
lateral electrode 40 and the 1st gaseous diffusion layer 44, it has the big opening 54 
for said 2nd gasket 50 to contain the anode lateral electrode 42 and the 2nd gaseous 
diffusion layer 46. The unit fuel cell eel 32 and the 1st and 2nd gaskets 48 and 50 are 
pinched with the 1 st and 2nd separators 34 and 36. 

[0021] Two or more oxidizer gas-passageway slots 56 which became independent, 
respectively are formed from the end side upper part of field 34a of the 1st separator 
34, and this oxidizer gas-passageway slot 56 extends toward the gravity direction, 
moving in a zigzag direction horizontally. The oxidizer gas-passageway slot 56 is wide 
opened from the end side lower part of the 1st separator 34 by the method of outside. 
[0022] As shown in drawing 5 , the 2nd separator 36 is formed in the shape of a 
rectangle, and two or more fuel gas passage slots 58 which became independent, 
respectively are formed in field 36a of this 2nd separator 36. The entrance side of this 
fuel gas passage slot 58 is prepared in the end side lower part of the 2nd separator 36, 
said fuel gas passage slot 58 extends in the gravity direction, moving in a zigzag 
direction horizontally, after extending up, and it is wide opened from the other end side 
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lower part of said 2nd separator 36 by the method of outside. 

[0023] As shown in drawing 3 , the cooling-medium passage slot 60 is formed in field 
36b of the opposite side with field 36a of the 2nd separator 36. The entrance side of 
this cooling-medium passage slot 60 is prepared in the center of end side abbreviation 
of the 2nd separator 36, said cooling^medium passage slot 60 extends in the gravity 
direction, moving in a zigzag direction to an abbreviation horizontal direction, after 
extending up, and it is wide opened by the method of outside from the center of lower 
part side abbreviation of said 2nd separator 36. 

[0024] As shown in drawing 6 , while the 1st and 2nd end plates 62 and 64 are 
arranged, the power ejection terminal 66 which is a positive electrode, and the power 
ejection terminal 68 which is a negative electrode are formed in the direction 
(direction of arrow-head A) both ends of a laminating of the unit fuel cell eel 32 at this 
1 st end plate 62. 

[0025] Through the bolting device 70, the 1st fuel cell stack 12 is bound tight in the 
direction of a laminating (the direction of arrow-head A) in one, and is fixed to it. The 
bolting device 70 is formed in the external surface, liquid chamber [ which is prepared 
in the external surface side of the 1st end plate 62 ] 72, and incompressible liquid 74 
for planar pressure grant enclosed in this liquid chamber 72, for example, silicone oil, 
side of the 2nd end plate 64, and in order to press said 2nd end plate 64 to said 1 st 
end-plate 62 side, it is equipped with two or three disk springs 76 which estrange 
predetermined spacing every horizontally and are arranged. 

[0026] The 1 st end plate 62 is countered on both sides of the liquid chamber 72, the 
back up plate 78 is arranged, and the liquid chamber 72 is constituted between the 
sheet metal 80 of this back up plate 78, aluminum, or stainless steel. A disk spring 76 
is supported by the adapter plate 82 while estranging it abbreviation regular intervals 
every and arranging it in the field of the 2nd end plate 64. while six tie rods 84 are 
inserted in the back up plate 78 from an adapter plate 82, this tie rod 84 penetrates 
the periphery edge section of the unit fuel cell eel 32 and the 1st and 2nd separators 
34 and 36, and is arranged (or the method of outside — estranging), and the 1 st fuel 
cell stack 12 is held in one by thrusting a nut 86 into the edge of said tie rod 84. 
[0027] The 2nd fuel cell stack 14 is fundamentally constituted like the 1st fuel cell 
stack 1 2, gives the same reference mark to the same component, and omits the 
detailed explanation. However, while the 2nd fuel cell stack 14 is constituted 
symmetrically [ the 1st fuel cell stack 12 mentioned above ], the cathode lateral 
electrode 40 and the anode lateral electrode 42 are arranged to the electrolyte 
membrane 38 at the reverse side. 
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[0028] As shown in drawing 1 , drawing 2 , and drawing 7 , the external manifold 1 6 
consists of insulating members while being equipped with the support manifold section 
90 which is arranged under the 1st and 2nd fuel cell stacks 12 and 14, and supports 
said 1st and 2nd fuel cell stacks 12 and 14, and said 1st and 2nd fuel cell stack 12 and 
the common manifold section 92 infixed among 1 4. 

[0029] The support manifold section 90 corresponds to the dimension of the cross 
direction (the direction of arrow-head C) of the 1st and 2nd fuel cell stacks 12 and 14, 
and is equipped with the 1 st and 2nd installation sides 94a and 94b corresponding to 
the dimension of the direction of a laminating of said 1 st and 2nd fuel cell stacks 1 2 
and 14 (the direction of arrow-head A). The 1st and 2nd installation sides 94a and 94b 
support directly each unit fuel cell eel 32 and the 1st and 2nd separators 34 and 36 
which constitute the 1st and 2nd fuel cell stacks 12 and 14. Each unit fuel cell eel 32 
which constitutes the 1st and 2nd fuel cell stacks 12 and 14, and both the wall 
surfaces 96a and 96b that support the crosswise both-sides section of the 1 st and 
2nd separators 34 and 36 directly are formed in the both sides of the 1 st and 2nd 
installation sides 94a and 94b in one toward vertical above. 

[0030] The oxidizer gas outflow ways 100a and 100b which are open for free passage 
in the support manifold section 90 at the outlet side of the 1st and 2nd fuel cell stack 
12 and each oxidizer gas-passageway slot 56 in 14, Said 1st and 2nd fuel cell stack 12 
and the cooling-medium outflow ways 102a and 102b which are open for free passage 
to the outlet side of each cooling-medium passage slot 60 in 14, The fuel gas outflow 
ways 104a and 104b which are open for free passage to the outlet side of this 1st and 
2nd fuel cell stack 12 and the fuel gas passage slot 58 in 14 are formed in the location 
of the symmetry, respectively. 

[0031] The common manifold section 92 is equipped with the dashboards 108, 1 10, 
and 1 1 2 which estrange predetermined spacing every, respectively above the flat side 
106 established in the center section of the support manifold section 90, and extend 
in the direction of arrow-head A. The fuel gas feeder current way 1 14 is formed 
between the flat side 106 and a dashboard 108, the cooling-medium feeder current 
way 1 16 is formed between said dashboards 108 and dashboards 110, and the oxidizer 
gas supply passage 118 is formed between said dashboards 110 and dashboards 112. 
[0032] The fuel gas feeder current way 1 14 is open for free passage to the entrance 
side of the 1st and 2nd fuel cell stack 12 and each fuel gas passage slot 58 in 14, and 
the cooling-medium feeder current way 1 1 6 is open for free passage to the entrance 
side of the cooling-medium passage slot 60 of said 1st and 2nd fuel cell stacks 12 and 
14, and it opens the oxidizer gas supply passage 118 for free passage to the entrance 
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side of each oxidizer gas-passageway slot 56 of these 1 st and 2nd fuel cell stacks 1 2 
and 14. 

[0033] The end side of the external manifold 16 is equipped with the piping device 120. 
The piping device 120 is equipped with the piping block 122 corresponding to the 
configuration of the external manifold 1 6, and this piping block 1 22 ****s it to the 
flank of said external manifold 16, and it is fixed by a stop etc. The oxidizer gas 
exhaust pipe 1 24 which is open for free passage on the oxidizer gas outflow ways 100a 
and 100b is formed in the piping block 122, and the oxidizer gas exhaust 126 is formed 
in said oxidizer gas exhaust pipe 124. While the cooling-medium exhaust pipe 128 
which is open for free passage on the cooling-medium outflow ways 102a and 102b, 
and the fuel gas exhaust pipe 130 which is open for free passage on the fuel gas 
outflow ways 104a and 104b are formed in the piping block 122, the cooling-medium 
exhaust port 132 is formed in said cooling-medium exhaust pipe 128, and the fuel gas 
exhaust port 1 34 is formed in said fuel gas exhaust pipe 1 30. 

[0034] The upper part side of the piping block 1 22 is equipped with the fuel gas supply 
pipe 136 which is open for free passage on the fuel gas feeder current way 114, the 
cooling-medium supply pipe 1 38 which is open for free passage on the 
cooling-medium feeder current way 1 16, and the oxidizer gas supply line 140 which is 
open for free passage to the oxidizer gas supply passage 118. The fuel gas feed 
hopper 142, the cooling-medium feed hopper 144, and the oxidizer gas supply opening 
146 are formed in the fuel gas supply pipe 136, the cooling-medium supply pipe 138, 
and the oxidizer gas supply line 140. 

[0035] The other end of the external manifold 16 is equipped with the block object 147 
for lock out in order that fuel gas, oxidizer gas, and a cooling medium may prevent 
being drawn from this other end side. In order to prevent the leakage of fuel gas, 
oxidizer gas, and a cooling medium, two or more seal members 148 are arranged in the 
contact part of the 1st and 2nd fuel cell stacks 12 and 14 and the external manifold 16 
(refer to drawing 2 ). 

[0036] Thus, actuation of the fuel cell system 10 concerning the 1st operation gestalt 
constituted is explained below. 

[0037] While fuel gas (for example, gas containing the hydrogen which reformed the 
hydrocarbon) is supplied to the fuel gas supply pipe 136 from the fuel gas feed hopper 
142 at the piping device 120 which constitutes the fuel cell system 10, air or oxygen 
content gas (only henceforth air) is supplied to the oxidizer gas supply line 140 as 
oxidizer gas from the oxidizer gas supply opening 146. Furthermore, cooling media, 
such as pure water, ethylene glycol, and oil, are supplied to the cooling-medium supply 
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pipe 138 from the cooling-medium feed hopper 144. 

[0038] The fuel gas supplied to the fuel gas supply pipe 136 is sent to the fuel gas 
feeder current way 114 of the common manifold section 92 which constitutes the 
external manifold 16, and moves in the direction of arrow-head A along this fuel gas 
feeder current way 1 14. By the 1st and 2nd fuel cell stacks 12 and 14 arranged at the 
both sides of the common manifold section 92, the entrance side of the fuel gas 
passage slot 58 currently formed in field 36a of each 2nd separator 36 is open for free 
passage on the fuel gas feeder current way 1 14 in that case. For this reason, 
branching supply is carried out at 1st and 2nd fuel cell stack 12 and 14 side, flowing 
the fuel gas feeder current way 114, and fuel gas is introduced into the fuel gas 
passage slot 58 of each 2nd separator 36. 

[0039] As shown in drawing 5 , once the fuel gas supplied to the fuel gas passage slot 
58 moves to the upper limit side of field 36a of the 2nd separator 36, it moves in the 
gravity direction, moving in a zigzag direction horizontally along with this field 36a. The 
hydrogen gas in fuel gas is supplied to the anode lateral electrode 42 of the unit fuel 
cell eel 32 through the 2nd gaseous diffusion layer 46 in that case. And intact fuel gas 
is discharged by fuel gas outflow way 104a of the support manifold section 90 which 
constitutes the external manifold 1 6 from a lower part side of the 2nd separator 36. 
This intact fuel gas is introduced into the fuel gas exhaust pipe 1 30 with which the 
piping block 1 22 which constitutes the piping device 1 20 from fuel gas outflow way 
104a was equipped, and is discharged from the fuel cell system 10 through the fuel gas 
exhaust port 134. 

[0040] On the other hand, the air supplied to the oxidizer gas supply opening 146 is 
sent to the oxidizer gas supply passage 1 1 8 of the common manifold section 92 
through the oxidizer gas supply line 140. The air which flows the oxidizer gas supply 
passage 1 18 is introduced into the 1st and 2nd fuel cell stack 12 and the oxidizer 
gas-passageway slot 56 of the 1 st separator 34 incorporated in 1 4, and it moves in 
the gravity direction, moving in a zigzag direction horizontally along this oxidizer 
gas-passageway slot 56 (refer to drawing 3 ). 

[0041] While the oxygen gas in air is supplied to the cathode lateral electrode 40 from 
the 1 st gaseous diffusion layer 44 in that case, intact air is discharged by the oxidizer 
gas outflow ways 100a and 100b of the support manifold section 90 through the 
oxidizer gas-passageway slot 56. The air discharged by these oxidizing agent gas 
outflow ways 100a and 100b is discharged outside from the oxidizing agent gas 
exhaust 1 26 through the oxidizing agent gas exhaust pipe 1 24 with which the piping 
block 122 is equipped. 
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[0042] By this, a generation of electrical energy will be performed by the 1st and 2nd 
fuel cell stacks 12 and 14, and power will be supplied to the load connected to the 1st 
and 2nd power ejection terminals 66 and 68 with which properties differ, respectively, 
for example, the motor which is not illustrated. 

[0043] Moreover, the inside of the 1st and 2nd fuel cell stack 12 and 14 is effectively 
cooled by the cooling medium. That is, the cooling medium supplied to the 
cooling-medium feed hopper 144 is introduced into the cooling-medium feeder 
current way 1 16 of the common manifold section 92 from the cooling-medium supply 
pipe 138. This cooling medium is introduced into the cooling-medium passage slot 60 
which is open for free passage in the center of flank abbreviation of the 2nd separator 
36 of the 1st and 2nd fuel cell stacks 12 and 14 (refer to drawing 3 ), it moves in the 
gravity direction, once moving in a zigzag direction to an abbreviation horizontal 
direction, after being sent up, and cools each unit fuel cell eel 32. The cooling medium 
used for cooling is discharged by the cooling-medium outflow ways 102a and 102b 
established in the support manifold section 90, and is discharged from the 
cooling-medium exhaust port 132 through the cooling-medium exhaust pipe 128 
which is open for free passage on these cooling-medium outflow ways 102a and 102b. 
[0044] In this case, with the 1st operation gestalt, the 1st and 2nd fuel cell stacks 12 
and 14 and these 1st and 2nd fuel cell stacks 12 and 14 are equipped with the external 
manifold 16 which supplies and discharges fuel gas, oxidizer gas, and a cooling medium. 
For this reason, the seal of said free passage hole periphery like [ at the time of 
preparing the free passage hole which constitutes an internal manifold in the 1st and 
2nd fuel cell stacks 12 and 14 ] becomes unnecessary, and the effectiveness that a 
sealing^surface product can be made small and miniaturization of the fuel cell system 
10 whole can be attained is acquired. And the amount of free passage pore becomes 
unnecessary at the 1 st and 2nd separators 34 and 36, the area of said 1 st and 2nd 
separators 34 and 36 becomes small, and the miniaturization of the 1st and 2nd fuel 
cell stacks 12 and 14 is attained easily. 

[0045] Furthermore, the external manifold 16 has formed the 1st and 2nd fuel cell 
stack 12 which adjoins mutually, and the common manifold section 92 infixed among 
14. This common manifold section 92 can distribute and supply fuel gas, oxidizer gas, 
and a cooling medium to the 1st and 2nd fuel cell stacks 12 and 14, and it becomes 
possible to reduce the number of manifolds. It is suitable, in case components mark, 
an attachment man day, installation tooth spaces, etc. can be reduced effectively and 
said especially fuel cell system 10 is carried in a car etc. in the fuel cell system 10 by 
this. 
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[0046] By the 1st and 2nd fuel cell stacks 12 and 14, the laminating of the unit fuel cell 
eel 32 is horizontally carried out through the 1st and 2nd separators 34 and 36 further 
again. Therefore, in case the dimension of the height direction does not become large 
also in case the laminating of many unit fuel cell eels 32 is carried out fairly, in order to 
obtain desired power, and the tooth space of the height direction arranges the fuel cell 
system 10 to the under floor of a narrow car etc. especially as an object for mount, it 
becomes possible to correspond good. 

[0047] Here, the unit fuel cell eel 32 and the 1st and 2nd separators 34 and 36 are 
directly supported by the 1st and 2nd installation sides 94a and 94b in the condition 
that the 1st and 2nd fuel cell stacks 12 and 14 have been arranged on the support 
manifold section 90 of the external manifold 16. For this reason, the 1st and 2nd 
separators 34 and 36 by which the laminating is carried out especially horizontally do 
not shift by vibration etc., and there is an advantage that said 1st and 2nd fuel cell 
stacks 12 and 14 can be supported certainly. 

[0048] Drawing 8 is the outline perspective view of the fuel cell system 1 60 
concerning the 2nd operation gestalt of this invention. In addition, the same reference 
mark is given to the same component as the fuel cell system 10 concerning the 1st 
operation gestalt, and the detailed explanation is omitted. Moreover, also in the 3rd 
[ which is explained below ] thru/or 6th operation gestalt, it is the same. 
[0049] The fuel cell system 160 is equipped with the external manifold 162, and the 
oxidizer gas supply passage 164a and 164b, the cooling-medium feeder current ways 
166a and 166b, and the fuel gas feeder current ways 168a and 168b extend in the 
direction of a laminating (the direction of arrow-head A), and it is formed at the 
support manifold section 90 which constitutes this external manifold 162. The fuel gas 
outflow way 170, the cooling-medium outflow way 172, and the oxidizer gas outflow 
way 174 are established in the common manifold section 92 which constitutes the 
external manifold 162 toward the upper part from the lower part side. 
[0050] Thus, with the 2nd operation gestalt constituted, if oxidizer gas is supplied to 
the oxidizer gas supply passage 164a and 164b of the external manifold 162, the 1st 
and 2nd fuel cell stacks 12 and 14 will be constituted, and said oxidizer gas will be 
introduced into the oxidizer gas-passageway slot 56 of the 1 st separator 34 which is 
open for free passage to this oxidizer gas supply passage 164a and 164b. This oxidizer 
gas moves in the direction of antigravity, moving in a zigzag direction horizontally 
along the oxidizer gas-passageway slot 56, and is discharged by the oxidizer gas 
outflow way 174 established in the common manifold section 92. 
[0051] Similarly, the fuel gas supplied to the fuel gas feeder current ways 168a and 
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168b is introduced into the fuel gas passage slot 58 formed in each 2nd separator 36 
which constitutes the 1st and 2nd fuel cell stacks 12 and 14, and after it moves in the 
direction of antigravity, moving in a zigzag direction horizontally along this fuel gas 
passage slot 58, it is discharged by the fuel gas outflow way 1 70 of the common 
manifold section 92. After the cooling medium supplied to the cooling-medium feeder 
current ways 166a and 166b moves in the direction of antigravity along the 
cooling-medium passage slot 60 within the 1st and 2nd fuel cell stack 12 and 14, it is 
discharged by the cooling-medium outflow way 1 72 of the common manifold section 
92 further again. 

[0052] Thus, with the 2nd operation gestalt, the flow direction of oxidizer gas, fuel gas, 
and a cooling medium is set as the 1st operation gestalt and reverse, and the oxidizer 
gas outflow way 174, the fuel gas outflow way 170, and the cooling-medium outflow 
way 172 for discharging oxidizer gas, fuel gas, and a cooling medium from the 1st and 
2nd fuel cell stacks 12 and 14 are established in the common manifold section 92. For 
this reason, with the 2nd operation gestalt, while reducing the number of manifolds, 
the same effectiveness as the 1 st operation gestalt is acquired — the tooth spaces of 
the height direction can be reduced effectively. 

[0053] Drawing 9 is the outline perspective view of the fuel cell system 180 
concerning the 3rd operation gestalt of this invention. The external manifold 182 
which constitutes this fuel cell system 180 is equipped with the 1st and 2nd fuel cell 
stack 12, the common manifold section 92 infixed among 14, and the support manifold 
section 184 arranged at said 1st and 2nd fuel cell stack 12 and 14 bottom. 
[0054] Thus, with the 3rd operation gestalt, the external manifold 182 is arranged on 
the 1st and 2nd fuel cell stack 12 and 14, and it becomes possible to use it suitably 
according to the installation situation of the fuel cell system 180 etc. 
[0055] Drawing 10 is the outline perspective view of the fuel cell system 200 
concerning the 4th operation gestalt of this invention, and drawing 1 1 is the outline 
front view of said fuel cell system 200. 

[0056] The fuel cell system 200 is equipped with the external manifold 202, the 1st 
and 2nd fuel cell stack 12 which this external manifold 202 acjjoins mutually, the 
common manifold section 204 infixed among 14, and said common manifold section 
204 of said 1st and 2nd fuel cell stacks 12 and 14 are arranged, and a flank is equipped 
with the support manifold sections 206 and 208 arranged at the flank of another side 
of the opposite side. The common manifold section 204 and the support manifold 
sections 206 and 208 are bound tight in one with the 1st and 2nd fuel cell stacks 12 
and 14 with the tie rod which is inserted in for example, in the direction of arrow-head 
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C and which is not illustrated, and are fixed. 

[0057] The common manifold section 204 has formed the fuel gas feeder current way 
1 1 4 for distributing and supplying fuel gas to the 1 st and 2nd fuel cell stacks 1 2 and 1 4, 
the cooling-medium feeder current way 1 1 6 for distributing and supplying a cooling 
medium to said 1st and 2nd fuel cell stacks 12 and 14, and the oxidizer gas supply 
passage 118 for distributing and supplying oxidizer gas to these 1st and 2nd fuel cell 
stacks 12 and 14. 

[0058] The oxidizer gas outflow ways 210a and 210b for the support manifold sections 
206 and 208 to discharge oxidizer gas from the 1st and 2nd fuel cell stacks 12 and 14, 
The cooling-medium outflow ways 212a and 212b for discharging a cooling medium 
from said 1st and 2nd fuel cell stacks 12 and 14 and the fuel gas outflow ways 214a 
and 21 4b for discharging fuel gas from these 1 st and 2nd fuel cell stacks 1 2 and 1 4 are 
formed. 

[0059] As shown in the 1 st fuel cell stack 1 2 at drawing 12 , are open for free passage 
to the oxidizer gas supply passage 118 and oxidizer gas outflow way 210a. As it is 
indicated in drawing 1 3 as two or more oxidizer gas-passageway slots 216 for passing 
oxidizer gas toward the gravity direction, moving in a zigzag direction horizontally As it 
is indicated in drawing 1 4 as the cooling-medium passage slot 218 to which the 
cooling-medium feeder current way 116 and cooling-medium outflow way 212a are 
opened for free passage, it extends horizontally, and a cooling medium is moved The 
fuel gas feeder current way 114 and fuel gas outflow way 214a are opened for free 
passage, and two or more fuel gas passage slots 220 to which fuel gas is moved 
toward the direction of antigravity are formed, moving in a zigzag direction horizontally. 
[0060] Thus, in the fuel cell system 200 concerning the 4th operation gestalt 
constituted, while the common manifold section 204 is arranged between the 1st and 
2nd fuel cell stack 12 and 14, the support manifold sections 206 and 208 are arranged 
at the way side flank outside said 1st and 2nd fuel cell stacks 12 and 14. For this 
reason, the dimension of the height direction of the fuel cell system 200 whole 
becomes the same as that of the height dimension of the 1 st and 2nd fuel cell stacks 
12 and 14 substantially, and the effectiveness that the height of said fuel cell system 
200 can be shortHength-ized as much as possible is acquired. There is an advantage 
of becoming possible to carry the fuel cell system 200 in the under floor of a car with 
the narrow tooth space of the height direction etc. easily thereby especially. 
[0061] In addition, the common manifold section 204 is made into the passage 
structure for discharge of fuel gas, oxidizer gas, and a cooling medium, and it is good 
also considering the support manifold sections 206 and 208 as feeder current way 
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structure of fuel gas, oxidizer gas, and a cooling medium. It is the same also with the 
following, 5th, and 6th operation gestalten. 

[0062] Drawing 1 5 is the outline front view of the fuel cell system 240 concerning the 
5th operation gestalt of this invention. 

[0063] The fuel cell system 240 is equipped with the 1st fuel cell stack 12, the 2nd fuel 
cell stack 14 and the 3rd fuel cell stack 242 which are mutually arranged in parallel 
along the direction of a laminating, and the external manifold 244. This external 
manifold 244 is equipped with the 1st and 2nd fuel cell stack 12, the 1st community 
manifold section 246 infixed among 14, the 2nd community manifold section 248 
infixed between said 2nd and 3rd fuel cell stacks 14,242, and the support manifold 
sections 250 and 252 arranged at the outside flank of said 1st and 3rd fuel cell stack 
12,242. 

[0064] While the oxidizer gas outflow way 1 74, the cooling-medium outflow way 1 72, 
and the fuel gas outflow way 170 are established in the 1st community manifold 
section 246, the fuel gas feeder current way 114, the cooling-medium feeder current 
way 1 1 6, and the oxidizer gas supply passage 118 are established in the 2nd 
community manifold section 248. While fuel gas feeder current way 1 14a, 
cooling-medium feeder current way 1 16a, and oxidizer gas supply passage 1 18a are 
prepared in the support manifold section 250, oxidizer gas outflow way 1 74a, 
cooling-medium outflow way 172a, and fuel gas outflow way 170a are prepared in the 
support manifold section 252. 

[0065] Thus, in the fuel cell system 240 concerning the 5th operation gestalt 
constituted, fuel gas, oxidizer gas, and a cooling medium are supplied to the 1st fuel 
cell stack 12 through the support manifold section 250, and fuel gas, oxidizer gas, and 
a cooling medium are discharged by the 1st community manifold section 246 from this 
1st fuel cell stack 12. Moreover, the fuel gas, the oxidizer gas, and the cooling medium 
which were supplied to the 2nd community manifold section 248 are distributed and 
supplied to the 2nd and 3rd fuel cell stack 14,242, and fuel gas, oxidizer gas, and a 
cooling medium are discharged by the 1st community manifold section 246 and the 
support manifold section 252 from this 2nd and 3rd fuel cell stack 14,242. 
[0066] Thus, with the 5th operation gestalt, while the 1st community manifold section 
246 is infixed between the 1st and 2nd fuel cell stack 12 and 14, the 2nd community 
manifold section 248 is infixed between the 2nd and 3rd fuel cell stacks 14,242. While 
the number of manifolds is reduced effectively and miniaturization of the fuel cell 
system 240 whole is attained by this, the effectiveness that the dimension of the 
height direction of said fuel cell system 240 is shortHength-ized as much as possible 
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is acquired 

[0067] Drawing 16 is the outline perspective view of the fuel cell system 260 
concerning the 6th operation gestalt of this invention, and drawing 1 7 is the outline 
front view of said fuel cell system 260. 

[0068] The fuel cell system 260 is equipped with the 1st fuel cell stack 12, the 2nd fuel 
cell stack 14, the 3rd fuel cell stack 242 and the 4th fuel cell stack 262, and the 
external manifold 264. The 1st community manifold section 266 by which the external 
manifold 264 is infixed between the 1st and 2nd fuel cell stack 12 and 14, The 3rd and 
4th fuel cell stack 242 and the 2nd community manifold section 268 infixed among 262, 
It has the 3rd community manifold section 270 infixed between said 1st and 3rd fuel 
cell stacks 12,242, and the 4th community manifold section 272 infixed between said 
2nd and 4th fuel cell stacks 14,262. 

[0069] In the 1st and 2nd community manifold sections 266 and 268 While the fuel gas 
feeder current way 114, the cooling-medium feeder current way 116, and the oxidizer 
gas supply passage 118 make sequence reverse and are prepared, in the 3rd and 4th 
community manifold sections 270 and 272 The fuel gas outflow ways 274a and 274b, 
the cooling-medium outflow ways 276a and 276b, and the oxidizer gas outflow ways 
278a and 278b make sequence reverse, respectively, and are prepared. 
[0070] Thus, in the fuel cell system 260 constituted, while fuel gas, oxidizer gas, and a 
cooling medium are supplied to the 1st and 2nd fuel cell stacks 12 and 14 through the 
1st community manifold section 266, fuel gas, oxidizer gas, and a cooling medium are 
supplied to the 3rd and 4th fuel cell stacks 242 and 262 through the 2nd community 
manifold section 268. And while fuel gas, oxidizer gas, and a cooling medium are 
discharged by the 3rd community manifold section 270 from the 1st and 3rd fuel cell 
stack 1 2,242, fuel gas, oxidizer gas, and a cooling medium are discharged by the 4th 
community manifold section 272 from the 2nd and 4th fuel cell stack 14,262. 
[0071] Thereby, in case the 1 st thru/or the 4th fuel cell stacks 12, 14,242, and 262 are 
incorporated, by using the external manifold 264, the number of manifolds is reduced 
by half and the effectiveness that miniaturization of the fuel cell system 260 whole is 
carried out easily is acquired. 
[0072] 

[Effect of the Invention] In the fuel cell system concerning this invention, in order for 
two or more fuel cell stacks arranged through an external manifold to carry out the 
laminating of the separator to a unit fuel cell eel horizontally, the dimension of the 
height direction of the whole fuel cell system can be short-length-ized effectively. 
The tooth space of the height direction is enabled to arrange effective in the under 
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floor of a narrow car etc. thereby especially, and it is suitable for mount. 
[0073] And the common manifold section is infixed between fuel cell stacks, the 
number of manifolds is reduced and miniaturization of the whole fuel cell system is 
attained easily. Furthermore, the seal part of the manifold periphery currently used for 
the fuel cell stack of an internal manifold mold becomes unnecessary, and it becomes 
possible to miniaturize the fuel cell stack itself effectively. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view of the fuel cell system concerning the 
1st operation gestalt of this invention. 

[Drawing 2] It is the outline front view of the fuel cell system shown in drawing 1 . 
[Drawing 3] It is the decomposition perspective view of a unit fuel cell eel and a 
separator which constitutes said fuel cell system. 

[Drawing 4] It is the cross-section explanatory view of said unit fuel cell eel and said 
separator. 

[Drawing 5] It is the explanatory view of the fuel gas passage slot established in said 
separator. 

[Drawing 6] a part of fuel cell stack which constitutes said fuel cell system — it is a 
cross-section side elevation. 

[Drawing 7] It is the decomposition perspective view of the external manifold which 
constitutes said fuel cell system. 

[Drawing 8] It is the outline perspective view of the fuel cell system concerning the 
2nd operation gestalt of this invention. 

[Drawing 9] It is the outline perspective view of the fuel cell system concerning the 
3rd operation gestalt of this invention. 

[Drawing 10] It is the outline perspective view of the fuel cell system concerning the 
4th operation gestalt of this invention. 

[Drawing 1 1] It is the outline front view of the fuel cell system shown in drawing 10 . 
[Drawing 12] It is the explanatory view of the oxidizer gas-passageway slot of said fuel 
cell system. 

[Drawing 13] It is the explanatory view of the cooling-medium passage slot of said fuel 
cell system. 
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[Drawing 14] It is the explanatory view of the fuel gas passage slot of said fuel cell 
system. 

[Drawing 1 5] It is the outline front view of the fuel cell system concerning the 5th 
operation gestalt of this invention. 

[Drawing 1 6] It is the outline perspective view of the fuel cell system concerning the 
6th operation gestalt of this invention. 

[Drawing 1 7] It is the outline front view of said fuel cell system. 

[Description of Notations] 

10, 160, 180, 200, 240, 260 — Fuel cell system 

12 14,242,262 — Fuel cell stack 

16, 162, 182, 202, 244, 264 — External manifold 

32 — Unit fuel cell eel 34 36 — Separator 

38 — Electrolyte membrane 40 — Cathode lateral electrode 

42 — Anode lateral electrode 56,216 — Oxidizer gas-passageway slot 

58,220 — Fuel gas passage slot 60,218 — Cooling-medium passage slot 

70 — Bolting device 

90, 184, 206, 208, 250, 252 — Support manifold section 

92, 204, 246, 248, 266, 268, 270, 272 — Common manifold section 

94a, 94b — Installation side 

100a, 100b, 174, 174a, 210a, 210b, 278a, 278b — Oxidizer gas outflow way 

102a, 102b, 172, 172a, 212a, 212b, 276a, 276b — Coolings-medium outflow way 

104a, 104b, 170, 170a, 214a, 214b, 274a, 274b — Fuel gas outflow way 

114, 1 1 4a, 1 68a, 1 68b — Fuel gas feeder current way 

116, 1 1 6a, 1 66a, 1 66b — Cooling-medium feeder current way 

118, 1 1 8a, 1 64a, 1 64b — Oxidizer gas supply passage 

120 — Piping device 122 — Piping block 



[Translation done.] 
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cD^cKlttJEU a&*oi3fi»lfeJ:l^SS2«m«l6^^ 
7^12. 14 0»*^T|6J ( XWA3>m ) <0^ii£l;:*tJS5 

-t6SfSli>4f r m2i&SiB9 4a. 9 4b-Bi;tl>. Sfl 
l&4l/"352«BB94a. 9 4 b(4. mifc4^2 



^ -y ^ 1 2 . 14 zffifct&&mmimnM 

-b;U3 2kmil34l^m2-feMV-^34. 3 6 £13$ 
mifc4tX^2mSB9 4a. 94bcDW08 
(C(4. ^lfeJ:t^m2Sm«M^^ y^l 2. 14Ji 
KW t 4MMffl»Bffcrft-fe/l' 3 2 k SB 1 4 tfMS 2 -fe; 
-73 4. 3 6<^:&mWW»«:«SSa**- -S.MSB9 
6 a. 9 6 b^'iSilLh^lSltCl^^o-C-^W^t^ix 

[00 30] i»vx^-;UHgP9 0W4. S&lfccfctf 
m2^B?ftX^ 7?12, 14 rt<0^ft*'ft?)BHfc#J 

iooa. i oobk. mm mxx/m2 mmm* 

9 -y 9 1 2 . 14 6 0 OtBPfflltC 

jm-t ^smimmmM 1 02a. 1 0 2 b k . isas 

1^4U f ai2«m«^^-y^ 1 2. 14rtcO«m^'X 

5 8 c^aiPiiK-jia-rs^^'x^ttjaESS 1 0 4 

a, 1 0 4 bk#. ZtlZ'tlttfocVGMlzB&ZtlX^ 

[0031 ] ^avx*-;UHgiJ9 2(4. £f§vx*- 
/UKgftgOc^fc^fclSttkftT^&Tilffil 0 6«± 
^r(c. ^ftW?r£f§IPI^M(gLT*WA;frfa(c®£ 
f.g»ffc««U0 8. l l ofcii/l l 2 fell* t. ^Fli 

so i o 6 k 108k «oiafc«m^ttiftaw 1 1 

4 ix. HulBtt«J<S 10 8k fteMR 1 1 0 k cos 

(cMttttflcftttftR 1 1 6*^^$ix. HiftettWflRl 1 

0 ktt«« 1 1 2 k<oBc»fldw^ffii&a[»i 1 8*-' 

[0032] «m^fti&sK» 1 1 4(4. m i tsxr/m 
2 ^ -y 9 1 2 . 14 n<r>%Mmijxmm 5 

8«0APffl!l(:jS3iL. ^ai^*ffi*&»fJ81 1 6(4. huIB 

m i tj «*t*siS2«mmift** 7^12. 14 coh^k^ 

SSS8S6 OcDAPOItCjIMU i»Un^ttt^E»l 1 
8(4. ISH 1 H J:t>'!& 2«SW7 ?12, 1 4 O 
#BHHfl#xaflSi» 5 6 tfOAPWfcMii-r h . 
[0033] ^g|J^x*-;PH 1 6 <0-SgfflJ(C(4. 

««t 1 2 o i ! gf?n5 . wsmm 12011. ^t-suvx 

*-;UH 1 6<^Em(=#fSL*ffi'i : 7"n-y? 12 2^ 
i.. ^wiE^ya -y^ 1 2 2*«Bal£i'hge-7x*-;UH 1 
6O|fflg|?(cfet±^(;4 01l^$ni». ^0 7^ 

1 2 2 (C(4 . m-ikMtfxmiUtim l 0 0 a . 100bt 

^ji-r^K^j^'^^tB® 1 2 4 #tg(t£>*u ffieK-fb 

JW^fiWJ* 1 2 4 fcS^J^X^tliP 1 2 6*«£ 

<x^. Ef7n7? 1 2 2C(4. mmmm^tam^i o 

2a. 10 2b < l ZgM-t&i%%l1&#$tlii t g 1 28k. M 

wxr^«wjaa» 1 o 4 a . 1 0 4 b izmM-t&imtfx 
msm 130k hKh tthtz. ms£ttmi&mt 
tb@i 2 8(ctt#gKfl$m;p 1 3 2*>'m$fL. Buiags 
H^iWMP 1 3 0 izjmtfxm&n 1 3 4 

[0034] iE^^O 77122 C0±gPl|(;(4M^'X 
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ASSESS 1 1 4 fcjSii-r&^4#Xffi&« 1 3 6 k , # 

1 1 6 ^aii-r-g.^aiisE^^ 1 3 8 
k, M-nao^ttiMKBi 1 8£j^t&ihi3<j#x« 

ttff 1 4 0 k . «tt*#X«IMf 136, 

ai&ftt&tef 1 3 8 13 £tmttMtfA®Hf* UOt: 

«i, «mxr^«»p 142, ftwuftmnn 1 4 4« i 
tfiwiawrxflB&p 1 4 6**wtMixv**. 
[0035] h 1 6<om%$Mzii. mm 

? 1 2 , 14k jMf^r.*- A- H 1 6 k Offlmmz 

-r^>^tf>(c«fiCc7)^-;Pgi5M 1 4 8**IBI£§*lTU£> 
(H2«H> . 

[ 0 0 3 6 3 £*> X 0 IZffif&Ztl&MS 1 cOllJfe^ffiC^ 

[0037] JPHftyXfA 1 0 £f8jft-r SIEW^A! 
1 2 0 Ctt, «m#X{£i&P 1 4 23&»4>«SH^«IMP 
13 6t:ffl^x (Wit*. HMfc***iS«Lfc*** 
*ti#*> **flttft«*i*l: k BM#x{**SP 1 
4 6*^BKl^I^«^l 4 OlzWMffltfXb 

. $ ttaasttftftp i 4 4*^^im 
[0038] mttfAm&v 1 3 6fc«»$fLfc«mxr 

XU:, JMrr-jft-zi'Hl 6 £raJ£-r£3^3Ivx*-/^ 
Kgi59 2*>«m#Att»8Wl 1 4toM£>fl, i0^t4 
#X0M6SfJ&l 1 4K&oT^fflA:frfr^iM-&. ; e 

<obl *jiv^*-;uh'gf 9 20mmzwmztix^& 

WSlt5XVm2MmmMA?>y71 2, 14-m, #m 
2-te^- ? 3 6i7)H3 6 ataU(KS*LTV^«*t^ 
5 8 <0AP WaWMBtf^ttteaUS 1 1 4 L 

■o**. ^ mmrfxit. m\*fxmMstimi 1 

4 £«Hx$rj&«fc» 1 *J Xl/m 2 »4BMX ^7?12, 

[0039] H5 iZ^tX o |c, VmXAtiSMm 5 8iz 
mteZtltdmtfXli. 9i2 3 6«I3 6a 

<7)±.1fiiimiZ-B&mLtz®. c\<m3 6 aK&oT*¥ 

*ftfc*HtL** t 4>s**-i<>ifc»iw-*. ^coi^. mm 
tfx*<7)*mtfAi*. m2tfxmm4 6zm^Tmo. 
mmmm^3 2ory-H«itt8i4 2tzm&2ti&. 

-f- LT , 3S2-t;s'l/-?3 6?>T 

«Bb&»4>*MI5-?-sfc-/l'Hl 6 $r^-ri.s^v-*- 
;P 9 0 c7)jS^^SPai8SSS 10 4a tc*ffi «n* . 
^*®ffl^SP4#X{±, Mf4#X}#tBcfJ& 1 0 4 a*> 
&Etf fiMft 1 2 0 £«MW-*E*7'o 7^122 



snys«*txrxt(wi« 1 3 o £«a£*i, «m^«Rts 
p 1 3 4 sr^LTffimma&i'Xf-A i o*^gfai§ix 

[0040] R-ftdW^ttl&P 1 4 6 

*r£Svti, K^J^X«^14 0^^LTftjl-7-* 
-^h'S9 2^i§fl#J#X{£&»£8&l 1 8^)H^iX^., 
SHt3PJ#X«*S»fJ8 1 1 8£§Eai6£mii, gllfcitf 
^2»fm?feX^ 7?12, 14 ftklffl^&iftJtm 1 
3 4 cDSHtffJtfXSSES&if 5 6 K?f A§*x, d 

^mm^z^mth (H3#ss) . 

[0041] *tf)ISL £m*<7)B?3lt#Xf±, flS 1 

ifcJf4 4^#v-Hlfflmffi4 0icet&£ix&-:fr, * 

FSB 9 0 iDStf t£<J;#X#EttJ8£S& 10 0a, 100b 

*c#aj3it*. £<oBMi^#*#aiiiB»i ooa, io 

0 bfcSKHSfUfcSSUi, ffil^O-y? 1 2 2tg*§ 
<iTV^lMfcJW^Sta«lH 2 4 £^LT!Kt#J#X#E 
tiJP 1 2 6 J: 03W»tc»aS<i4 . 

[0042] ztuzx*). mi&zv^mmmmx? 

7?12, 14T-f&B#ff;Wx, -eix-eixWItO^I. 

siiffif, mm. m^L^^-?iznjjtfmteztL& 

[0043] ifc, & lti*Vm21HmW&Af'y? 1 
2,14 F^ti^aiM^tcJ: "9*3»fc}^]$*tft . 
*>, ^a««*«*&Pl 4 4tc«*&$ix^ffl«E«s(i, til 
Wffifom&'g 1 3 8*>feftilv^^-^HgP9 2<0#ai 
«f*:tt*&8fiS§l 1 6^A$ni». i<7)^ffl««s{i, ft 
lfcJ:tflS2BP^11SffiX?-y? 1 2, 14^2-bni/ 
3 6<0«SPB&*ifefciaiif S^ffl«««£K»6 0t= 

mxzti (i3#i) , -b., ±.*-tciS4.itfca(c** 

¥UMz&?i L%tft>&ttfalzft® L , #l»t 

^v^-;n--gi59 o^tt^tit^^^aiaE^fai 

»PJ& 1 0 2 a , 10 2b ^JU$^, C^Sl^Mfai 
gftffi 1 0 2 a , 10 2b Kjgii-f 1 2 

8£:frLT?£a]J£#*£ttJP 1 3 2*^#ftli$tT.-l»o 
[0 044] £<0*&, mi«0H{6®fflT'{±, mi*5«fc 
t/I2lffll?l!!^^7?12. 14k, d^mifcit/ 
IS 2 »f*«fiX ? y ? 1 2 , 14 , K-fl^J^ 

HI 6k*iti.TV^. mfc J: t^2«m 

«?fix^ 7?12, 14 tcrt^v^^-;!^ H Srffi^-T S 

gt^r o , is-j\swm*'h2 < Lximmmis*7-J± 1 

L*>i, ^l*5J;t/^2-fev^-^34, 3 
6 CiSilTLgC^*^ k =5r 0 , laie^ 1 *J J: t^JB 2 -fe; < 
U-^34, 3 6«IW^<^oT, Slfci^ 
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[0045] $£>(;:. <A%&r?-*->VY 1 6(4. 2V*fc 
IWW4JBl*JJ:l/IB2«SHWftx^y^l2, 140 
£tf^3ix£>*fflV^*-;Ub'^9 2£^ftT^I>. 
^ftjIv^*-;UFg&9 2(4. mi*5«t^2^f4«^ 
X^7?12. 14 WWPMr*, K-fl^J^xfc i^fil 

[0046] 2t>iz&fz. &i&£x/m2ffi®mm.x? 

-y ? 1 2 . 14t(l #fia»RW6-fc/W 3 2 **» 1 tS <fc 
t/3S2-te;NV- ?3 4. 3 6£:frLT*¥:£rfa(::lS;i£ 

<o#fit««S«ffl-b;i'3 2*«t»r*IRfc:fc. iS^faw 
4. 

[0047] .i-if. mt$£x/Wi2mmmx&A?v? 

12.14 iWm~?--fr-/l> F 1 6 (0^-7-*-^ H 
SB 9 OifcEMSflfcttJITC* *ffi«8Wl&-fe/l'3 2 t 
^lfcJ;^2-fevN°i.-^34. 3 6k* i m&<J:tfSS 

2tlI9 4a, 9 4 b(Cfi:SSd#$#l.T^6. 

]/-?34. 3 6*««ttliEtcJ:r>Tm*i4:* fc Sr<» 
lifter ltS«tt«IS2flmWfi^^ y? 1 2. 14 £5111 

[0 04 8] 08(4. *f^0SIS2l)Xflrafc:ffi**!!g 
StftyXfAl 6 0Wl!EBM5HHBrc**. ^fc, HI 

cr>mMmmizffi&mmmisXTJ± 1 o tm-co«^ 

[0049] j»f«?fi^X-fA 1 6 0(4. jW?-*- 
;l/ K 1 6 2 0 , £ <05MBv-*-/U HI 62 

tt%K 164a. 1 64 b k . 1 6 6 

a. 1 66bk. JEftffAftttttftl 68a. 168b 
t*^«^TfSj (^EPA^|6J) (C?§£LT?Bjj!c£;ftl>. 

»-7-*-^H 1 6 2£«j£-r&5*iI-?-*-/UKg|&9 
2(=(4. TgPffllA^±^rt[Sj75^Tam^«ftii»riS8l 
7 0k. ft&jKftftfflSEK 172k. BMMtfXflEtfM 
88 1 7 4 k A*S(t£*iT 1*4 . 

[00503 zco* o izmi&zti&&2<7>m8mx' 

(4. 5Mr?^#-/H* 1 6 2«0»flafl#.xfl«&S6B 1 6 
4a. 164b (clK^JtfAtfffiteSii. & k . SH 1 ±J J: 



Zfm2imWM2.? y ? 1 2 . 14 £fiJ£L. dOgg-ft 
fflXfX^eKM 164a. 164b Crjiil-t&m 1 

i/-^ 3 4 osHCTJtf^sssifi 5 6 (cfriegHbS'jtfx** 
?£A£*il>. ^OiHkSWte. iWia«J^i8SS»5 6 
tzm^Xfc¥Jjft1 l zffiTL%iJ t bR£ttfol l z&mL. 
*IV^* -)V KgB 9 2 tctstt ty tlX V iwbw#;*#e 
tBSB»l 7 4(c»aj*ii*. 

[0051] mmiz. mm#xmi&tf$M 1 68a. 1 6 
8 b fctftia $ iiTt f4 . s& i & i # is 2 tmmm 

X^7?12. 14«:fllJftr&«-at2-fe^-^3 6tC 
m8S»l7 0fc:»aj$ii4. 

5SC8& 1 6 6 a . 166b (={&*&$ fufcftftKttti. JR 1 

»±tflB2jWPWKtx*y? 1 2, 1 4fl-e#s«s#sE 

-;kh'gP9 2c0^ai««cSf{U8£S8 1 7 2tC»iUS*t4. 
[0052] Z<7)£ o (CI. JB2*>3U»B»TU:. 

^^'xt34^ai^o»£h.^[6]^lco||JS 

{4. mfc<fct/S&2«P*mifi!***/?l 2. 14*>4>K 

fl3RMr*#mss» 174. «m^^*mafl» 1 7 o±j j: 
t«W9B«*»ajis»i 7 2**»»tfeiirv^. 

[0053] H9t4. *mfrm3<nmtimmztfi&m 
w«w fAi8o com^mmrnvh & . i <?>^* 
iiixxfA 1 8 0 &mi&rt- h 1 8 2 

(4. fll 1 a J:tf»2*tf«ftx* 7?12, 1 4^t;^ 

2 flmVft^^ -f ? 1 2 . 14 <o±«fc:sa**i«*J* 
v^*-;U h'gp 1 8 4 k St^hx. 4 . 
[ 0 0 5 4 ] X 0 t=. »3 <OlOl0B«Ttt. ft 1 
J:t«B 2 IK^«fB^ ? v ? 1 2 . 14 ±fc^|.gp-7-*- 
/UK 1 8 2 AilBSSixTfc 0 . MliyXfA 1 8 0 

comm.#Mmzm t x $miz&m^-& ; k 
4. 

[0055] HI 0(4. *^HJ^m4 <7)|l!f6®©(;^4 

wifty^f^ 2 o o<7>ii^^0T'«) o . m 1 1 

(4. iiuf is*. 2 0 0 <7)«lB&iEBiaT'* 4 . 
[0056] »-Hii/^fA 2 0 0 (4. ^(-gp^^*- 
;l^h'2 0 2Srfiii.. dco?HS5v^.^-;UH2 0 2(4. 5 
VHC|^-r4Hli3<fcl/H2»4««!lX^y^ 1 2. 1 
4fa(c^£ix&ft»-?-*-rt'b'gB2 04k. Htfie^ 
1 fcit/H 2«im«?ftX^ ^12. 14 £7)frlSftil-7 
H 2 0 4 #lEg S ti h — 2roffl|g& k (4K*fffl!l 
^ffi^T«O0n|gP(ciia$^4^'7-*-^HgP2 0 6 . 
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2 0 8k£fi§;t&. K» 2 0 4 k3££T7 

-*-7UH«2 0 6, 2 08kt±. mt (f. 3^EPC:frr&] 
fc» ilSft&ia^ USri^iM o -y Met DISS 1 itfm 

2tm«a^^ 7?i2, i4 k-4mtzmM*vw& 

[0 0 57] #3Bvr.jfc-;H*S20 4tt, SSlfcitf 
ftlM-&fc«)0«S^ftl&8E» 114k. Biff ESS 1 *J 

it^m 2«mm?fix^ -y ? 1 2 . 1 4 izismmzm <o 
wm&^z>t:ib<7>tii&m&®tetimi 1 6k. mm 
t$£vm2immmx* * * 1 2 , 1 4 tsmMMfx* 
m vwmte-tz tntxmttM*?xmte%m 1 1 8 t z 

[0 0 58] ;2d$-7-*-;UFgB20 6. 2 0 8li. IS 
1 tSixm29mW&Af ^12, 1 4*»felWfcJW;jf 
A*»ffi-t*fcft^BMfcJW^»mSI»2 10 a. 2 1 
Obt, Btiiemit3 t fctXm2«mm?fiX^-y^ 1 2. 1 

4*»^?«^*#ffii-*fcftcoH«?«fw»aiaw2 1 

2a. 2 1 2 b k . t£S& 1 1> J:t^|2flm«fiX^ y 7 

12. i4^fe«ss^*»ai't-*fc«>^)«sR^*ffi 

^J&2 14a. 2 1 4bk£t£W-CU& < , 
[0 0 59] Sl«flt«X?7?12Ctl 01 2t 

tt58fJS2 1 0 at taiL, K^falzmiLKtfhW. 

216k. ii 3 K^-r i ? iz . 
ii6k immmtami2 12 at &nm 

ffig%m 218k. Hi4 t^-r i 0 am^^ss 

K 1 1 4 fc«£Mf*»a}SK 2 1 4 a k SrililL. 

»3tf&«*^«^#X^»2 2 0fc*^J*$ft. 

[0060] 0 £Uii££*i.4m4 eggftiBJBtCffi 
fci^WfiS'X-f A2 0 0-CU:. fffl*J«fcl^SS2l«|fi* 
iX^7?12. 14 miZgM-?-*-)V FgP 2 0 4 ifi 
SMZtl&tthlZ. Miami 8«fctfSS2«&SWfiA* 
>y ? 1 2 . 14 ^3TMmS(C3d4 r ?~*--/L' Hffi 2 0 
6. 2 0Sifi®m.Z1XX\ih. ZCOtzib. ffimWi&i'A 

t"A 2 o o£fl«7)i«$:frita<7^rati. ^fwcgf* i tsJ: 

t/3$2ffimWMA?y7 1 2. 1 4<7)^§^Sk|iI-k 
* 0 . B-Mmife S'XtA 2 0 OtfflSS £ »TA«fc» 

X^A 2 0 0 «r««fc:*WW-4 £ k *nr«fc<r* k ^ d 
[ 0 0 6 1 ] . ftilv^*-^ FSB 2 0 4 
3a»v=*-^F*2 0 6. 208 ZjmtfA. WtltM 



t. m5tixx/m6<7)mimmx'i>. Harr-**. 

[OO62]015«i. *miV>&5<7)mtfZBmiZ{&& 
WtifiyXfi 2 4 OOSIB&IEWST'&S . 

[0063] mmmi'X'rJ* 2 4 or*. 

2. $2ffifitix^7? 14fcJ:^m3^tt«feX^ 
■y^242k. jWJV-sh-;UH24 4k*«i.*. i 

^hguv^^-zp f 2 4 4 m 1 *j xvm 2 tmrnb 
x?-y7i2. 1 Amz-ftmzti&mi&m-?-*-*' 
HSP24 6. m?m2t5£ifm3imnmA* -y? 1 

4. 2 4 2fSIK^$<x6m2*fflV^-;Uh'gB2 4 
8. H>iiamii3J:^ll3«mm?fiX^>y^ 1 2. 24 2 

cr>*n.msmiz%iwztiz>3m'?-*->i' hsu 2 5 0 . 2 

5 2k£<i;c.&„ 

[ 0 0 6 4 ] m 1 SI7^*-^ Kffll 2 4 6 fcti. gHfc; 

awrxsmssK 174k. 172k. 
mm^^mtamm 1 7 0 k#t&ft*>*u>-:fr. 352*31 

k . ttfflKttffittftR ii6k. mirnxximmi 1 
1 8k*>'is(t^ni.. 3a^v^-/pH*p2 5 otti. 
«*wrx«i&8B& 1 1 4 a k . ^ai««tffi*&»a^ 1 1 6 

a k . BMHH#*ttttftft 1 1 8 a k 

^r. ^a#-7-*-/ns«2 5 2fctt. IMUH^«Kf»K 

»1 74ak. ^ai«fls»aj«»l 7 2ak. tmtfX 

mmmm 1 7 o a k aw^it* . 

[0065] ZCOi o tftj££*l&&5<^llfflgffi(Ctf 
4«SR«fft^X-f^2 4 0T«. 3d*v=.*-;l/H»2 

2*^mi*il-7-*-/I^HSS2 4 6fc^ 

Mimtfx&xxsttffli&m*. m2H£v : m3m\nm. 

X^-y^l4. 2 4 2fcr«0*»ttt»$fl, C<0*2*J 
*zm3*imi)foA?<y?14. 2 4 2*»^mi*ilV 
-Jh-;PH»2 4 6feJ:lX3a#vn*-/kb*ai2 5 2lc 

[00663 ^oioic. m5<7)mmmx'^ mit$ 

h'gp 2 4 6 *«rt§6$ii* k k <> i)$ 2 *j it^m 
3«$|5rtefe;^-y? 1 4. 2 4 2fflfc*2ftl7i*- 
/PHgB2 4 8*i^§l$fLrv^. ClixtciO. "7-*- 

ju\ t m { Gmzwimztizmmw>i'ATj* 240^ 

<7>rj Hb&*H4>ix4 k k i fc, miie^^m^^x 

[ 0 0 6 7 ] a 1 6«. *^BJom6<7)|IM^«^^ 
Wliy^fA 2 6 0<7)itB&i*WC£> 0.017 

«. Huia^^a^v-x^A 260 nwmmwvibh. 
[0068] pttiyAfi* 26011 si mmmm 
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X?-v?12. i2Wtill!^7?14. &3MfAW. 

t , IMgrv-Hi-fr H 2 6 4 fc fcflli S . 5MTe=*- 
/Wh'2 64li. Sll fcir/^2«mtt?ftX^-y^ 1 2, 

1 4lBfc*l*3:h.** 1 *m~?--fc-)l> YW>2 6 6 4:. 
»3iJj:tf»4«fWKftX*-y?24 2. 2 6 2ISU=:fr 

mzti&m2im-?-ib-)vvm.26&t. md^ia 

«klf*3«miKftX^-y^l 2, 24 2ISKctf§SSix4 
3g3;£jI-?^*-/UKg|52 7 0i:. 1*15182*5 J:tflB4 
(ffl«m?7?14. 2 6 2fS£tf^$ixSSS4;*jI 
7-*-;H<»2 7 2 fc 

[00 69] m*Jj:tffB2&3IV-*-rt'F»2 6 
6 , 2 6 8 tett. «m^fit*&aSK 114k, #£P«f* 
ftKSKK 116k, MftXH^ftttSKR 1 1 8 fc^llHf 
fcjMcLTRttfcft.*--*, Sl3fc«i:tXII4^1-7-* 
-*H*2 7 0,27 2fcli, «SH^»{BaOBI2 7 4 
a, 2 74bk, fcffl«flsi»aS8W2 7 6a. 276b 
i: , m&WXtoVMR 278a, 2 7 8 b k #**l-e 
ftJtt£jE£l/CKft6*rCi**. 

[00 70] ;^J:3tsltlR$*L**KRWft>'^7 s, ^2 
6 0T1±, JBlftl7-*-rt'Ka2 6 6$r^tTSIl 
*JiV»2flm«J6X^y^ 1 2, 14fc«m#*» Ift 

I?-*-^ HSP 2 6 8 LTSB3i5 it^JB4«m* 
«X^7?242, 262 t,zmm*fX. WftMtfX&i. 
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